We describe a new species of Oecomys, O. sydandersoni (Cricetidae: Sigmodontinae), from the Parque Nacional Noel Kempff Mercado in eastern Bolivia. One of its diagnostic traits, a derived carotid circulatory plan, provides morphological evidence for its close relationship to O. concolor and O. mamorae among the 15 species of Oecomys currently recognized. Notwithstanding this shared trait, other morphological contrasts and morphometric analyses demonstrate the sharp differentiation of the eastern Bolivian form from both of those species. Oecomys sydandersoni, n. sp., is arboreal and was encountered above ground on limbs and woody vines only in densely wooded hummocks scattered through grassland, in contrast to adjacent closed tropical deciduous forest where three other species of Oecomys (O. bicolor, O. roberti, O. trinitatis) were obtained. The new species represents the fourth sigmodontine rodent to be named from this restricted region within eastern Bolivia since 1999. Its documentation served as a platform to summarize the nomenclatural history, morphological recognition, and geographic distribution of O. concolor (Wagner, 1845) and O. mamorae (Thomas, 1906) based on fresh examination of all type material and museum specimens.
INTRODUCTION
Arboreal rodents of the genus Oecomys (Cricetidae: Sigmodontinae) inhabit Neotropical lowland rainforests from southern Central America, throughout the broad reaches of Amazonia, to the Atlantic Forest region of southeastern Brazil (Hall, 1981; Emmons and Feer, 1997; Musser and Carleton, 2005) . Described as a subgenus of Oryzomys (Thomas, 1906a) , the rank of the taxon thereafter oscillated between subgenus (Goldman, 1918; Ellerman, 1941; Hershkovitz, 1960; Cabrera, 1961; Hall, 1981) and genus (Gyldenstolpe, 1932; Gardner and Patton, 1976; Carleton and Musser, 1984; Reig, 1984) until broad-scale morphological and molecular studies secured its nomenclatural stature as a monophyletic genus of Oryzomyini (Smith and Patton, 1999; Weksler, 2003 Weksler, , 2006 . While phylogenetic appreciation of Oecomys within the oryzomyine kinship web has improved markedly, the number of valid species embraced by the taxon remains uncertain. Hershkovitz (1960) consolidated some 25 species (e.g., Gyldenstolpe, 1932; Ellerman, 1941) into just two, bicolor and concolor, an underestimation of diversity decidedly exposed by site studies in Brazil and French Guiana that have documented four species in sympatry or close parapatry (Carleton et al., 1986 , as reported in Voss and Emmons, 1996 : appendix 8; Patton et al., 2000; Voss et al., 2001) . In a recent taxonomic compendium, Musser and Carleton (2005) acknowledged 15 species of Oecomys but urged the need for continued faunal survey and basic taxonomic revision to enhance understanding of its specific contents.
During inventory of small mammals in eastern Bolivia, conducted over the years 1997-2006, Emmons recovered four species of Oecomys in the Parque Nacional Noel Kempff Mercado (Emmons et al., 2006) , Departamento de Santa Cruz. Valid names could be reasonably assigned to three of the four morphologies-O. bicolor, O. roberti, and O. trinitatis-based on current taxonomic understanding, but the identity of the fourth proved to be problematic. Actually, three specimens of this indeterminate form had been earlier collected in adjacent Departamento de Beni and were reported as O. concolor based on certain characteristics of the pelage and cranium Carleton, 1993, 2005; Anderson, 1997) . Additional study of all material has persuaded us that Emmons' fourth form represents a new species of Oecomys that we document herein. A key diagnostic feature of the new species involves its derived carotid arterial circulatory pattern, a characteristic shared with two other Oecomys species, O. concolor (Wagner, 1845) and O. mamorae . Based on this potential synapomorphy (e.g., see Weksler, 2006) , we critically differentiate the new species in contrast to O. concolor and O. mamorae and concurrently refine the definitions and distributions of the latter two.
MATERIAL AND METHODS
Specimens examined consisted principally of prepared skins with their associated skulls housed in the following 17 natural history collections, each preceded by the institutional abbreviations adopted throughout the text, tables, and appendices. In addition, type specimens of 44 species-group taxa allocated to Oecomys (sensu Musser and Carleton, 2005) have been personally examined by at least one of us, those in North American collections by Carleton and Musser, those in European museums by Musser, and one in Brazil by Emmons. We lacked final catalog numbers for some specimens now deposited in the Instituto Nacional de Pesquisas da Amazô nia, Manaus (INPA), or the Museo de Historia Natural Noel Kempff Mercado, Santa Cruz (MNK), and instead cited the insitution's abbreviation as hyphenated to the collector's initials and field number. Latitudes and longitudes used for mapping geographic ranges are provided in appendix 1, along with cartographic sources for determining those coordinates. Full provenience as given by the collector and museum catalog numbers are listed in the taxonomic accounts. Five external and 17 cranial dimensions (values in millimeters, mm) were recorded and analyzed to quantify patterns of variation within and between population samples. External variables were generally transcribed from original skin labels as penned by collectors: total length (TOTL); length of tail vertebrae (LT); length of hind foot, including the claw (HFL); length of ear (pinna) from notch (LE); weight in grams (WT). Length of head and body (HBL) was usually calculated by subtracting the length of tail from total length. The external data are presented in tables to convey a general sense of bodily size and proportions but were not enlisted for morphometric evaluations. Crania were viewed under a dissecting microscope when measuring the 15 cranial and two dental variables to 0.1 mm by means of handheld digital calipers accurate to 0.03 mm. These measurements, and their abbreviations as employed in tables, follow the landmarks defined and illustrated in past oryzomyine studies (Carleton and Musser, 1995; Musser et al., 1998) : occipitonasal length (ONL); greatest zygomatic breadth (ZB); breadth of braincase at lateral extremes of lambdoidal ridge (BBC); depth of braincase (DBC); breadth across the exoccipital condyles (BOC); least interorbital breadth (IOB); length of rostrum (LR); breadth of rostrum (BR); postpalatal length (PPL); length of bony palate (BPL); length of diastema (LD); length of incisive foramen (LIF); maximum breadth across the incisive foramina (BIF); breadth of the bony palate across the first upper molars (BBP); breadth of the zygomatic plate (BZP); coronal length of the maxillary toothrow (CLM); width of the first upper molar (WM1).
Relative age was coarsely indexed by degree of molar wear according to the four ageclasses (juvenile, young adult, full adult, and old adult) recognized by Carleton and Musser (1989: 4-5) . Anatomical terms follow Carleton and Musser (1989) , Voss and Carleton (1993) , and Musser et al. (1998) for general features of the oryzomyine skull, Bugge (1970) for carotid vessels, Reig (1977) for molar cusps and enamel folds, Wahlert (1985) for cranial foramina, and Voss (1993) for the tegmen tympani; also see Weksler (2006: appendix 2) for a useful synopsis of morphological characters applied in past systematic studies of New World Muroidea.
Univariate and multivariate computations were restricted to specimens assigned to the three adult cohorts (young, full, and old). Standard descriptive parameters (mean, range, standard deviation) were derived for the species samples and are reported in table 4 for the larger samples. One-way analyses of variance, discriminant functions, and principal components were computed using only the craniodental variables, all of which were first transformed to natural logarithms. Principal components (PCs) and canonical variates (CVs) were extracted from the variance-covariance matrix, and their loadings are expressed as Pearson product-moment correlations of the derived components or variates with the original variables. Projections of individual specimen scores onto principal components, or of OTU centroids onto canonical variates, are represented as bivariate scatter plots, usually of the first two factors extracted. Similarity among the predefined geographic samples was graphically summarized using generalized Mahalanobis distances between group (OTU) centroids, and OTUs were amalgamated by the unweighted pair-group method using arithmetic averages. Type specimens were used as cases in multivariate analyses or entered as unknowns for a posteriori OTU classification based on posterior probabilities. All analytical procedures were processed using Systat for Windows (2002, version 10.2) .
RESULTS
Within Muroidea, variations in the distal branching of the stapedial artery, a major subdivision of the common carotid, are especially helpful for preliminary taxonomic sorting of specimens, for these arteries leave their imprints on cleaned skulls in the presence/absence of certain cranial foramina and vascular grooves. Morphological surveys of muroid rodents over the past three decades have disclosed three principal themes of stapedial branching that appear to be generally conservative at the taxonomic levels of genus to subfamily (Bugge, 1970; Carleton, 1980; Carleton and Musser, 1984; Voss, 1988; Steppan, 1995) . The tribe Oryzomyini is exceptional in that all three circulatory plans are found among its different species groups and genera (Carleton and Musser, 1989; Voss and Carleton, 1993; Musser et al., 1998; Weksler, 2006) , and examples of Oecomys exhibit two of these, here simply termed ''complete'' and ''derived.'' A complete carotid circulatory pattern (character state 0 of Carleton, 1980 , or pattern one per Voss, 1988 ) characterizes most recognized species of Oecomys. This pattern, believed to represent the ancestral state for Muroidea (Bugge, 1970 ; also see Weksler, 2006 , for summary of recent studies), retains the supraorbital and infraorbital branches of the stapedial artery (e.g., see Carleton and Musser, 1989: fig. 21B ). Osteological landmarks of the supraorbital branch include the squamosal-alisphenoid groove, where it crosses the inner surface of the squamosal and alisphenoid bones, and the sphenofrontal foramen, where it enters the orbit as the opthalmic artery. The infraorbital branch passes over the posterolateral corner of the parapterygoid fossa, typically evidenced by a shallow depression on the pterygoid bone ( fig. 1) , and reenters the base of the skull through the spacious posterior opening of the alisphenoid canal; it reemerges onto the orbital floor through the anterior alar fissure as the internal maxillary artery. The unreduced orbitomaxillary vessels supplied by the stapedial artery are reflected in the large, distinct stapedial foramen that straddles the petrotympanic fissure ( fig. 1 ). We could verify this syndrome of cranial traits in the type specimens of 41 species-group taxa assigned to Oecomys, representing 13 currently recognized species and their 28 attributed synonyms (table 1) .
The derived carotid circulatory plan, characteristic of far fewer members of Oecomys, involves loss of both the supraorbital and infraorbital branches of the stapedial artery and attendant cranial modifications (character state 3 of Carleton, 1980 , or pattern 3 per Voss, 1988 . Lack of a squamosal-alisphenoid groove and sphenofrontal foramen attests the absence of the supraorbital branch; compression or occlusion of the posterior opening to the alisphenoid canal and absence of a posterolateral groove on the parapterygoid plate accompany the loss of the infraorbital branch ( fig. 1 ). With reduction in its distal circulation, the stapedial artery is likewise extremely reduced and the stapedial foramen, if present, is minute ( fig. 1 ). In this condition, supply to the orbitomaxillary region is assumed by a secondary connection between the internal carotid artery and the basally conjoined opthalmic and . Abbreviations: ab, auditory bulla (ectotympanic); bet, bony eustachian tube; bo, basioccipital; cc, carotid canal; iag, groove for the infraorbital branch of the stapedial artery; pac, posterior opening to the alisphenoid canal; pf, parapterygoid fossa; pt, pteriotic (petrous portion of petro-mastoid); stf, stapedial foramen. O. mamorae + Mosetenes, Bolivia (BMNH 1900.8.3.21) O. paricola (Thomas, 1904) + Igarapé Assu, Brazil (BMNH 1904.7.4.63) O. phaeotis Thomas, 1901 + Sagrario, Peru (BMNH 1901 O. rex Thomas, 1910 + Supenaam River, Guyana (BMNH 1910 O. roberti (Thomas, 1904) + Santa Anna da Chapada, Brazil (BMNH 1903.7.7.67) tapajinus Thomas, 1909 + Santa Rosa, Brazil (BMNH 1909 guianae Thomas, 1910 + Supenaam River, Guyana (BMNH 1910 internal maxillary branches. This anastomosis is suggested by a groove that diagonally crosses the parapterygoid plate, usually observed as a faint line on the translucently thin pterygoid bones, and connects medially with a very short alisphenoid canal (see Carleton and Musser, 1989: fig. 21A ); exit from the braincase into the orbital fossa is through the anterior alar fissure. We observed this co-occurrence of osteological features in only three type specimens associated with Oecomys, those representing the species O. concolor (and its synonym marmosurus) and O. mamorae (table 1).
All 26 specimens of the unidentified Oecomys from eastern Bolivia possess the derived carotid circulatory pattern as just described for O. concolor and O. mamorae. Nonetheless, they differ appreciably from the latter two species in other aspects of external size, chromatic and textural characteristics of the pelage, and size and shape features of the skull. We underscore the substantial cranial (BMNH 1937.11.11.2) a Complete: supraorbital and infraorbital branches of the stapedial artery form major blood supply to the orbitofacial region; sphenofrontal and stapedial foramina present; vascular grooves cross both the inner surface of the squamosal and alisphenoid bones and the posterolateral corner of the parapterygoid fossa; posterior opening to alisphenoid canal large.
b Derived: supraorbital and infraorbital branches absent, distal orbitofacial circulation arising from secondary anastomosis to the internal carotid; sphenofrontal foramen absent, stapedial foramen absent or minute; no vascular grooves found on the inner surface of the squamosal and alisphenoid bones or on the posterolateral corner of the parapterygoid fossa; posterior opening to alisphenoid canal irregularly formed or occluded; secondary osseous groove internally crosses the roof of the parapterygoid fossa.
c Based on the type as restricted by Musser and Patton (1989) . size and shape differences among the three in the following multivariate analyses of 17 logtransformed, craniodental variables as measured on intact skulls of adult specimens. Principal component comparisons of the unidentified Oecomys are employed first with morphologically more similar O. concolor and then with geographically contiguous O. mamorae, followed by discriminant function analysis of all three species samples.
Although initially allocated to O. concolor, examples of the eastern Bolivian form prove to be morphometrically distinct from that species. The eastern Bolivian form possesses a generally smaller cranium, as indicated by the disposition of specimens scores on the first principal component extracted (fig. 2, top) and by the uniformly positive and strong correlation coefficients of most original variables with PC I (r 5 0.53-0.96, P # 0.001; table 2). Shape differences are indicated by significant loadings on the second principal component, foremost those variables that reflect size of the incisive foramina (LIF, BIF; table 2). The length and width of the incisive foramina in the eastern Bolivian form are larger, both absolutely and relatively, than the foramina in specimens of O. concolor (table 4) . Separation along PC II is also influenced by the diminutive molars (CLM, WM1) possessed by the eastern Bolivian form and its relatively short hard palate (BPL) compared with O. concolor (tables 2, 4). Comparable discrimination and pattern of variable loadings are apparent in the constellations of scores derived from principal component analysis of the eastern Bolivian form and geographically contiguous populations of O. mamorae ( fig. 2 , bottom; table 2). Size again emerges as a latent variable in the dispersion of scores along PC I (most correlations positive and large), whereas shape differences involving fewer select variables appear as important correlations on PC II. The latter once more reflect the smaller molar rows observed in the eastern Bolivian form and its wider incisive foramina compared with O. mamorae; also noteworthy is the absolutely wider interorbital region exhibited by the physically smaller eastern Bolivian form (tables 2, 4).
Given the only marginal contact between phenotypes apparent in the principal component analyses, scatter plots of canonical variates, extracted from discriminant function analysis of prior defined groups, predictably disclose completely nonoverlapping separation of the eastern Bolivian form from both O. concolor, and O. mamorae ( fig. 3 ). Few variables account for the pronounced hiatus along CV 1. Notable are the broader interorbit (IOB) characteristic of O. concolor and the sample from eastern Bolivia, as well as their shorter basicranial axis (PPL), incisive foramina (LIF), and molar rows (CLM) compared with those dimensions in O. mamorae (tables 3, 4). The isolation of the eastern Bolivian form on CV 2 issues from its generally smaller size relative to both O. concolor and O. mamorae and from many of the same cranial proportions divulged in the principal component comparison with O. concolor-spacious incisive foramina (BIF), shorter bony palate (BPL), and shorter toothrow (CLM). Mahalanobis distances between group centroids summarize these patterns of variable covariations, revealing that the eastern Bolivian form is phenetically closest to O. concolor and that the former two are approximately equally differentiated from O. mamorae.
TAXONOMY
The above morphometric evidence persuades us that Emmons' fourth form from eastern Bolivia represents a new species, perhaps closely related to O. concolor and O. mamorae as judged from their joint possession of the derived carotid circulatory pattern. This species is described next, and the taxonomic history, morphological recognition, and geographic distribution of O. concolor and O. mamorae are then summarized based on all specimens personally seen and identified by us. Synonymies presented below trace earliest identification and first subsequent usage of other genus-group and species-group name combinations.
Oecomys sydandersoni, new species Figures 4, 5; tables 4, 6
Oecomys concolor (part): Musser and Carleton, 1993: 716; Anderson (1997: 389) . External data recorded on the skin tag include: TOTL, 242 mm; TL, 124 mm; HFL, 23 mm; EL, 17 mm; WT, 45 g (see table 4 for craniodental measurements of the type). The animal was noted as having scrotal testes (11 3 7 mm) and was captured ''in pampa brush on vines.'' TYPE LOCALITY: Bolivia, Departamento de Santa Cruz, Provincia Velasco, El Refugio Huanchaca, 210 m; 14u469010S/61u029020W (field coordinates as given by the collector; GPS, map datum WGS84).
On older maps, the locality now known as El Refugio Huanchaca appears only as Huanchaca, a biological station with a few buildings and an airstrip on private property but now partly within the park. The present owners of the estancia renamed it El Refugio, the place name that appears on specimen labels, but in 2004, they appended Huanchaca to their former designation of El Refugio. ''El Refugio,'' ''Huanchaca,'' and the combined form ''El Refugio Huanchaca,'' as applied in eastern Santa Cruz, are one and the same locality.
DIAGNOSIS: A species of Oecomys (Sigmodontinae: Oryzomyini) characterized by a combination of medium size (HBL < 115-135 mm, HFL < 23-25 mm, ONL < 29-31 mm), relatively short tail (TL < 125-140 mm), absolutely and relatively very wide incisive foramina, smaller molars (CLM < 4.4-4.7), presence of alisphenoid struts, and a derived carotid circulatory pattern (skull lacking squamosal-alisphenoid groove, sphenofrontal foramen, and posterolateral groove on the parapterygoid plate; posterior opening to the alisphenoid canal compressed; stapedial foramen absent; groove dorsally crossing the parapterygoid plate present).
REFERRED SPECIMENS: BOLIVIA: Beni, Río Iténez, ca. 4 km above Costa Marques, 12u299S/64u159W (AMNH 210023); Río Ité- Voss et al. 2001) . Fur texture soft and fine; pelage moderately short, hairs about 5-7 mm long over the middle rump. Dorsal pelage ochraceous brown to pale tawny, finely intermixed with black over the middle dorsum and generally bright in tone; more grayish showing on head and flanks. General appearance of ventral pelage a pale to medium gray; hairs of chin, throat, and around inguinum entirely white to base in most specimens; hairs over chest and abdomen gray basally with long white tips. Dorsalventral pelage transition moderately defined, without ochraceous lateral line. Eyelids black but no eye-ring per se. Pinnae dark brown to brownish gray, thinly covered with short, ochraceous hairs. Upper surfaces of metatarsals and phalanges covered with whitish to pale ochraceous hairs, general appearance of hind foot a dirty white. Hind-foot conforma- tion typical of the genus-relatively short and broad; bright white ungual tufts developed on digits II-V; digit V nearly as long as digits II-IV; plantar surface smooth with six large, closely positioned pads, the thenar and hypothenar well developed. Tail slightly longer than head and body; color medium to dark brown all around, slightly paler underneath at the base; caudal hairs short, scarcely visible to the unaided eye and not obscuring fine scale pattern; rudimentary pencil expressed at tip of tail.
Skull ruggedly built for its size, with short rostrum and relatively broad interorbit. Supraorbital shelves present, converging forward such that the least interorbital width is projected relatively anteriad between the orbits; free ledge over orbit heavy, approaching an incipient bead; low temporal ridging continues across the lateral parietals in older individuals. Zygomatic arches noticeably expanded at rear and strongly tapered rostrally; dorsal notch of zygomatic plate well defined, plate relatively broad. Posterolateral wall of braincase consistently perforated by small subsquamosal fenestra, shape slitlike or narrowly ovoid, about one-half the area of the postglenoid foramen; tegmen tympani reduced, touching the ventrolateral squamosal in some specimens but not overlapping it. Alisphenoid struts typically present, delineating a discrete foramen ovale accessorius and masticatory-buccinator foramen. Incisive foramina medium long but very broad, posteriorly terminating just anterior to the anterior root of the M1s; foramina widest toward the rear, posterior ends obtuse (blunt) and anterior ends acute, in some specimens the transition from wide to narrow abrupt. Hard palate basically flat, the palatal gutters shallow and barely evident to the naked eye; palate extends slightly beyond posterior margin of M3s; posterior palatine foramen exits about the middle of M2. Posterolateral-palatal pits well expressed, usually as one large pit with interior perforations plus one or two supernumerary foramina emerging immediately anterior. Mesopterygoid fossa broad and wide, its anterior margin bluntly U-shaped, lacking medial spine or blunt protrusion; roof of mesopterygoid fossa entirely osseous, not perforated by sphenopalatine vacuities. Ectotympanic bulla small, revealing much of the medial periotic, which contributes (as viewed ventrally) to the rear border of the carotid canal.
Upper incisors opisthodont, enamel colored dull yellow-orange to a moderately saturated orange. Molars brachyodont and cuspidate as per the genus, uppers with three roots and lowers with two. M1 with well-formed anteroloph and M1-2 with mesoloph. Anterocone broad, anterolingual and anterolabial conules joined medially, not cleft by anteromedian fold; conules distinct in juveniles and young adults, but definition lost with wear. Mesolophid consistently present on m1-2; ectolophid variably developed, absent in some individuals.
In one-way ANOVAs, none of the 18 craniodental variables demonstrated significant secondary sexual dimorphism (14 -, 11 U; F 5 0.025-3.391; P 5 0.975-0.054).
MORPHOLOGICAL COMPARISONS: Specimens of O. sydandersoni can be separated from most (Bugge, 1970; Carleton, 1980; Voss, 1988; Weksler, 2006 Besides cranial size (table 4) , subtle but consistent differences in shape provide other reliable means to distinguish the three species (fig. 4) . The condition of the supraorbital shelf and interorbital region is similar in O. sydandersoni and O. concolor, and both differ in the same ways from O. mamorae. In the latter species, the interorbit is narrower, and the free edge of the shelf is thinner, less prominent, and confined to the rear of the orbit. Hence, the least interorbital constriction of O. mamorae occurs about the middle of orbits (more amphoral), whereas the more prominent shelves in O. sydandersoni and O. concolor extend farther forward such that the least interorbital width appears more anteriad (more cuneate). The zygomatic plate is broadest in specimens of O. mamorae (table 4), and its dorsal notch appears more deeply excised compared with O. sydandersoni and O. concolor. Posterior termination of the incisive foramina is approximately the same in all three species, reaching the level of the anterior root of the first molars, but their typical shape differs notably among them: anterior and posterior ends acute in O. concolor, gently curving along the lateral edges and widest near their middle; foramina also widest at the middle in O. mamorae, but outward bowing less pronounced, the foramina appearing more 11.8-13.3 12.0-13.2 DBC 9.5 9.1 6 0.3 9.4 6 0.3 9.3 6 0.5 8. 5-9.7 8.8-9.9 7.7-10.0 BOC 6.6 6.5 6 0.1 6.8 6 0. The occurrence of the alisphenoid strut, the slim bony column that delineates foramina at the base of the alisphenoid, varies within and among species of oryzomyines (Carleton and Musser, 1989; Voss and Carleton, 1993; Musser et al., 1998) , including those of Oecomys (Weksler, 2006) . Among the three species with a derived carotid pattern, we observed an alisphenoid strut in most specimens of O. concolor and O. sydandersoni but rarely in those of O. mamorae (table 5) . In some individuals, the strut exists as a slender thread (which we counted as present) or is found on only one side of the skull. Used in conjunction with other measurements and qualitative traits, the presence/absence of the alisphenoid strut is useful for identifying specimens of O. mamorae and O. sydandersoni where their ranges approach one another.
Three fig. 7) . The grassland is deeply flooded by standing water (ca. 0.5 m) for 1-4 months during the wet season (December-March), and the woody vegetation grows on elevated mounds or hummocks originally formed around termite nests within the grassland. Because cattle no longer graze within the park and the wet grasslands tend to suppress fires, the woody vegetation on these hummocks is dense and well developed, with tall trees in the center and many woody vines. Examples of O. sydandersoni were uniformly collected within the large forested hummocks in snap traps or Sherman live traps placed above ground, up to 2.5 m high on vines, trunks, or branches within arm's reach. A single individual was captured in closed riverine forest, taken at 1.5 m height on a vine in a shrub along the river's edge.
Most O. sydandersoni were captured in 1998, when 21 individuals were obtained in the woody hummocks during 1430 trap-nights of collecting effort, along with the forest species Hylaeamys acritus (13), Proechimys longicaudatus (16), and Marmosa murina (1). Four other oryzomyine species (Cerradomys maracajuensis, Holochilus sciureus, Oligoryzomys microtis, Pseudoryzomys simplex) and one akodont (Necromys lenguarum) were captured in the surrounding grassland matrix. We find it noteworthy that O. sydandersoni was the only arboreal cricetid rodent caught in these woodland islands, that it was the most abundant rodent in that habitat, and that its occurrence was nearly confined to that patchy habitat. Emmons and Bolivian colleagues have tallied over 30,000 trap-nights of survey in nearby habitats, including over 11,000 trapnights in contiguous semideciduous forests, and captured only a single O. sydandersoni. They have failed to secure the species in dryground savanna woodland that lacks dense tree clumps (Cerrado proper), or in sporadically flooded ''termite'' savannas that contain many small shrubs and only small wooded hummocks (,10 m across). Three other species of Oecomys-O. bicolor, O. roberti, and O. trinitatus-were obtained in the adjacent, continuous-canopied, semideciduous forests.
These observations portray O. sydandersoni as a fairly narrow habitat specialist with a geographically restricted distribution. Such characteristics would perhaps account for its heretofore escape from the eyes of taxonomists and present rarity in collections. As its distribution is so far known, O. sydandersoni joins other species with limited geographic ranges that have been recently documented from extreme eastern Bolivia, in the Parque Nacional Noel Kempff Mercado or its vicin- ity. These include the forest oryzomyine Hylaeamys acritus (Emmons and Patton, 2005) , the akodonts Juscelinomys huanchacae and J. guaporensis (Emmons, 1999) , and the rare marsupial Cryptonanus unduaviensis (Voss et al., 2005) , which has been collected in the grassland matrix that surrounds the woodland patches inhabited by O. sydandersoni (Emmons et al., 2006) . Whether the restricted ranges apparent for this group of species reflect a common historical response to the interplay of ecological change and biogeographic events in eastern Bolivia invites further research (Emmons et al., 2006) . REMARKS: The condition of the basal carotid arterial circulation in O. sydandersoni, O. concolor, and O. mamorae offers a morphological synapomorphy that suggests their closer relationship relative to other species of Oecomys. Such a provisional kinship hypothesis is encouraged by independent and combined analyses of IRBP sequences and morphological traits among oryzomyines (Weksler, 2003 (Weksler, , 2006 , in which the sistergroup pairing of O. concolor and O. mamorae was consistently and strongly supported among the five exemplars of Oecomys studied (other species included O. bicolor, O. catherinae, and O. trinitatis). The molecular voucher that Weksler called O. mamorae (MVZ 155005 from Peru, Amazonas, Río Cenepa), however, proves to be an example of O. roberti (identified by GGM and reconfirmed by J.L. Patton), a species with a complete carotid circulatory pattern (table 1) . Confidence in the sister-group relationship of O. concolor and O. mamorae is thus eroded based on Weksler's data. Our foremost purpose in documenting the carotid pattern displayed by all Oecomys type specimens (table 1) was to constrain the differential diagnosis of the new species from Bolivia with respect to the most morphologically similar species currently recognized (Musser and Carleton 2005) . In addition to possession of the same carotid circulatory plan, the resemblance of O. concolor and O. sydandersoni is striking, as conveyed by the earlier tentative identification of the few known Bolivian specimens as O. concolor (Musser and Carleton, 1993) . The fine series later obtained by Emmons allowed morphological and morphometric confirmation of the two as valid species and appreciation of their approximately equivalent level of differentiation from O. mamorae ( fig. 3) , the third species of Oecomys known to possess the apomorphic carotid condition. Whether the derived carotid arterial pattern constitutes a synapomorpy of these three species or evolved independently will require further molecular and morphological studies based on broader taxon sampling within the genus and among other oryzomyines.
ETYMOLOGY: The first three examples of O. sydandersoni were collected by Sydney Anderson ( fig. 8 ) and members of his field team in 1964 and 1965, along the Río Iténez in eastern Bolivia. As a fresh-faced assistant curator in 1963, he had revived the earlier natural history explorations in Bolivia undertaken for the American Museum of Natural History, notably those of Anthony and Tate in the 1920s (see chronology of mammalian inventory in Anderson, 1997) . Over the next three decades, Syd and his field collaborators amassed impressive series of Bolivian mammals that he utilized in numerous taxonomic reports on this biotically rich but poorly understood country, culminating in his weighty treatise (Anderson, 1997) on the ''Mammals of Bolivia, Taxonomy and Distribution.'' All the while, he made these collections available to any serious scientist BBC 11.1 6 0.4 11.8 6 0.3 12.1 6 0.2 11.8 6 0.4 10. 5-11.7 11.3-12.4 11.9-12.4 11.4-12.3 DBC 8.4 6 0.2 9.1 6 0.3 9.1 6 0.5 9.0 6 0.2 8.1-8.7
8.5-9.7 8.3-9.6 8.9-9.3 BOC 5.9 6 0.2 6.5 6 0.1 6.6 6 0.1 6.5 6 0.1 5.7-6.3
6.3-6.8 6.4-6.7 6.4-6.6 IOB 4.7 6 0.2 5.3 6 0.3 5.5 6 0.2 5.1 6 0.3 4.3-4.9 4.8-5.7 5.2-5.7 4.9-5.6 LR 7.7 6 0.6 8.4 6 0.5 9.7 6 0.4 9.5 6 0.6 6.6-8.3 7.5-9.1 9.2-10.3 8.6-9.9 BR 4.9 6 0.3 5.5 6 0.3 5.9 6 0.2 5.9 6 0.5 4. 4-5.2 4.7-6.2 5.7-6.1 5.2-6.4 PPL 9.4 6 0.7 10.3 6 0.5 11.1 6 1.0 10.4 6 0.6 8.1-9.9 9.2-11.4 9.6-12.7 9.7-11.0 BPL 4.4 6 0.4 5.6 6 0.3 6.3 6 0.2 6.3 6 0.5 3.8-4.9 4.9-6.0 6.1-6.7 5.7-6.8 LIF 4.5 6 0.3 5.4 6 0.3 5.2 6 0.4 5.1 6 0.3 3.8-4.9 4.9-5.8 4. 5-5.7 4.7-5.4 BIF 2.1 6 0.1 2.6 6 0.2 2.5 6 0.2 2.3 6 0.1 1.9-2.2 2.2-2.8 2.3-2.8 2.2-2.4 LD 6.7 6 0.6 7.7 6 0.5 8.3 6 0.4 7.6 6 0. 6 5.7-7.3 6.8-8.7 7.7-8.9 6.9-8.2 BBP 4.9 6 0.3 5.7 6 0.2 5.8 6 0.2 5.9 6 0.3 4. 5-5.2 5.2-6.2 5.6-6.1 5.5-6.1 BZP 2.2 6 0.3 2.9 6 0.2 2.8 6 0.4 3.3 6 0.3 1.8-2.7 2.5-3.2 2.1-3.3 3.0-3.7 CLM 3.75 6 0.14 4.57 6 0.14 4.76 6 0.23 4.80 6 0.18 3. 57-3.93 4.35-4.90 4.48-5.15 4.64-5.05 who needed to examine Bolivian specimens and was especially kind in allowing us unrestricted access to oryzomyine rodents, the results of which found their way into our own publications. Such selflessness and sterling ethics are typical of Syd. In the opening paragraph to his 1997 work, Syd wrote, ''This work is dedicated to the hypothesis-testers of this world. Everything concluded is subject to further testing'' (his laconic drawl, tinged with his gently prodding humor and punctuated by a trailing chortle, permeates this passage in our mind's ear). New species descriptions form the keystone to all biological hypotheses, and in the spirit of testing one of his conclusions, we are pleased to name this handsome Bolivian endemic of Oecomys in his honor. The species name is thus a patronym in the genitive singular, sydandersoni formed by combining the individual's familiar name (''Syd'') and surname. EMENDED DIAGNOSIS: A species of Oecomys (Sigmodontinae: Oryzomyini) characterized by a combination of medium-large size (HFL < 26-28 mm, ONL < 31-33 mm), relatively long tail (TL < 140-155 mm), very short pelage, relatively narrow incisive foramina, presence of alisphenoid struts, and a derived carotid circulatory pattern (skull lacking squamosal-alisphenoid groove, sphenofrontal foramen, and posterolateral groove on the parapterygoid plate; posterior opening to the alisphenoid canal compressed; stapedial foramen absent; groove dorsally crossing the parapterygoid plate present).
DISTRIBUTION: Lowland rainforest to the north of the rios Amazonas-Solimõ es in northwestern Brazil and to the south of the Río Orinoco in eastern Colombia and southern Venezuela (fig. 6 ). Known elevational range sea level to 400 m.
REMARKS: In 1848, Wagner amplified his initial brief diagnosis (Wagner, 1845) We have viewed this species initially as a modification of Hesperomys Anguya; after I had made a careful comparison with the latter, it appeared more proper to me to consider it a species. It is in all ways very closely related to H. Anguya, but the coloring of the dorsum is far livelier, mixed with more red and sprinkled with black. The underside, which is a beautiful white, has hair that is purely of one color, in contrast to the twocolored H. Anguya; furthermore, the gray coloring of the cheeks is absent and the feet are covered with brownish hairs; the naked tail, with only short fine hairs, has a dark coloring. The whiskers are black and the ears are haired in the same manner as H. Anguya.
After Wagner's description, concolor remained a forgotten name in the early nomenclatural history of oryzomyine rodents until Natterer collected this species at the Curicuriari River in northwestern Brazil. Tate (1932) associated it with Oryzomys (Oryzomys). Hershkovitz (1960) correctly recognized concolor Wagner as a species of Oecomys, ranked as subgenus, but had not examined any type material. Musser's study of the type specimen of concolor (NMW B482; table 7) in 1992 supports Hershkovitz's genusgroup association of the name, the oldest epithet assignable to Oecomys. The type is a young adult (sex indeterminate), with only moderate wear on the molars but in full adult pelage. Aspects of the holotype indicate that it was first preserved in alcohol and later stuffed and converted to a museum specimen. The tail is brittle but intact; the pinnae are somewhat tattered and paler than those observed in the recently collected Venezuelan series. The upperparts of the holotype are closely similar in fur length, texture, and color to material from the lowlands of Venezuela except that they are slightly redder, probably a result of initial preservation in alcohol. The chin and throat are gray, and the rest of the underparts are white except along the flanks, where the basal portions of the hairs are pale gray. As emphasized by his designation of the specific name, Wagner was impressed by the all-white underparts of the specimen before him, but coloration of the ventral pelage does vary within the series that we have examined. Many specimens possess small to broad expanses of gray over the middle abdomen, and some exhibit a strong overwash of buffy-tipped hairs; the dorsal-ventral pelage contrast is weakly defined in the latter condition. Impressions of the carotid branching preserved on the skull of the type specimen disclose a derived configuration-no spheno- frontal foramen or squamosal-alisphenoid groove, minute stapedial foramen, diagonal groove across dorsal surface of parapterygoid bone-the same traits that we have uniformly observed in all other specimens that we identify as O. concolor. Further, the type skull bears a strong alisphenoid strut on both sides, a condition observed in nearly all specimens of O. concolor examined (table 5) .
As mentioned by Wagner, the specimen on which he based his new species was obtained by Johann Natterer (1787-1843), an Austrian naturalist and early collector of birds and mammals in the Amazon Basin. Kurt Bauer of the Naturhistorisches Museum Wien kindly provided additional information about Natterer's travels and the collecting site of the type (in litt. to GGM, 16 Jan 1984).
I found no information how far up the rio Curicuriari Natterer went, but all indications are, that he stopped just at the mouth or entered the lowest part. Oe. concolor seems to be the only mammal collected there, and the itinerary v. Pelzeln [August von Pelzeln, 1825 Pelzeln, -1891 provided in his work on Natterer's birds [Pelzeln, 1871] just mentions 5 August 1831 represented by a bird collected there. From his data … and our notes, it is clear that J. Natterer stayed at least until 15th July at the Rio Vaupe/Uaupes and collected at Barcellos/Barcelos about 500 km downriver on the Rio Negro from August 23rd onward.
Thus, the standard coordinates for the mouth of the Río Curicuriari (appendix 1), a southern tributary of the Río Negro, may reasonably approximate the geographic source of Natterer's specimen and Wagner's type of Hesperomys concolor.
The holotype of marmosurus (BMNH 1899.9.11.38; table 7) possesses a bright ochraceous-tawny dorsum, resembling the more intensely colored specimens in the recent Venezuelan series. The belly is white overwashed with buff. The skull clearly exhibits the key traits of a derived carotid circulatory pattern and possesses well-developed alisphenoid struts on both sides.
The construct of O. concolor promulgated by Hershkovitz (1960) consisted of five subspecies (concolor, speciosus, superans, roberti, bahiensis) whose collective distribution matched that of the genus in lowland rainforest of Central and South America. The highly variable morphology and pantropical range of his form reflected its composite nature, which embraced, either entirely or in part, at least nine valid species among the synonyms (auyantepui, catherinae, concolor, flavicans, mamorae, roberti, speciosus, superans, trinitatis, as per Musser and Carleton, 2005) . To our knowledge, only one speciesgroup epithet, marmosurus Thomas (1899) , properly belongs as a subjective junior synonym of O. concolor (Wagner, 1845) . Divorced of these other species, O. concolor sensu stricto is seen to exhibit a somewhat specialized morphology, with limited boundaries of variation, and this morphology has a very restricted distribution within the genus. The geographic occurrence of O. concolor is confined to the Rio Negro West subregion of northern Amazonia, an area of endemism delineated from phlyogeographic and distributional studies of neotropical birds (Cracraft and Prum, 1988; Stotz et al., 1996) . EMENDED DIAGNOSIS: A species of Oecomys (Sigmodontinae: Oryzomyini) characterized by a combination of medium-large size (HBL < 130-150 mm, HFL < 25-29 mm, ONL < 31-33 mm), relatively long tail (TL < 150-170 mm), narrow interorbit and weakly developed supraorbital ridges, long and narrow incisive foramina, relatively short bony palate and simple posterolateral palatal pits, alisphenoid struts typically absent, and a derived carotid circulatory pattern (skull lacking squamosal-alisphenoid groove, sphenofrontal foramen, and posterolateral groove on the parapterygoid plate; posterior opening to the alisphenoid canal compressed; stapedial foramen absent; groove dorsally crossing the parapterygoid plate present).
DISTRIBUTION: Subhumid and gallery forests in savanna and Chaco zones of central External data as given by .
and eastern Bolivia, contiguous westcentral Brazil, and northern and eastern Paraguay ( fig. 6 ). Known elevational range sea level to 2100 m, most localities within 200-500 m. REMARKS: The cranium of the type specimen of mamorae (BMNH 1900.8.3.21) , an old adult female, exhibits the essential traits of a derived carotid pattern (no sphenofrontal foramen, stapedial foramen minute), yet it does retain shallow traces of the squamosalalisphenoid groove on the inner walls of the braincase. As in most specimens of O. mamorae that we have examined (table 5) , the type lacks alisphenoid struts. Thomas (1906b: 446) critically contrasted his new form O. mamorae to marmosurus, here allocated as a junior synonym of O. concolor, and captured the consistent proportional differences that we have observed in the larger samples of each species now available: ''the distinction of this animal [O. mamorae], which may be separated from its only equal in size, O. (Oe.) marmosurus, by its narrower interorbital region, less developed orbital ledges, and larger palatal foramina.'' The interorbital constriction (IOB) and long incisive foramina (LIF) correlate strongly with the first canonical variate that discriminates specimens of O. mamorae from those of O. concolor and O. sydandersoni ( fig. 3; tables 3, 4, 7) .
Following Thomas, O. mamorae had been retained as a distinctive species by most authors until Hershkovitz (1960) submerged it within his expansive view of O. concolor, as a full synonym of O. c. roberti. Hershkovitz's definition of the subspecies confused two distinctive species, O. roberti Thomas (1903) and O. mamorae , which are easily separable from one another and from O. concolor (Wagner) proper. Examples of O. roberti, like most other Oecomys, retain the complete carotid arterial pattern in contrast to the derived condition found in O. mamorae. Although the dorsal pelage of both species tends to be pale ochraceous-tawny and the venter mostly white, the cover hairs are typically shorter in O. roberti (3-5 mm over the rump) than O. mamorae (7-9 mm). In addition, the supraorbital shelf and posterolateral palatal pits are more pronounced in O. roberti. Specimens of O. roberti have been recorded in northern and easternmost Bolivia (Anderson, 1997; Emmons et al., 2006) , just peripheral to the range of O. mamorae ( fig. 6 ), but the two species have yet to be discovered in sympatry.
Specimens of Oecomys have been recovered from owl pellets in northeastern Argentina, from the provinces of Chaco (Massoia and Fornes, 1965, as O. concolor) 
